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[A^l 

[ash 

=L* o>5.^1 ^> 3? ^ ^l^tH sj- 

jJflAlE^ 7}^}^, nJ-sM DRAM^I 7flt|Ml ^ 

£ 6 
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^iflAlE), ZL# 7-*}® al£^l ^> *2 zl ^lat^ {Stack type 

capacitor, memory device having the same and manufacturing method thereof} 

5. 2^r -f-Eflw #^r°-5. ol^-^^l ^2flAlE-l# S^rRr DRAM ^ 

£ 3a vfl*] £ 3e^ JE 2$] ?\^X\^ ^h]^ aVjtsfl nfls^ -j.^ 

5. 4^r TiN a>^.^ ^Hr-^-S: Ji<^fe *}&°]^. 

£ 6£r a>^tr ^*HH ^sJWeI* if-*Kr DRAM 

.£ 7^ A1S] -fHFofl <g-3Hfrfl7l4H3 TiN o] #^s(activity)» J±<^fe 

£ 8a vfl*] £ 8f^ £ 6^ ^fMtg a] Ei# ^yl*V ufls.e) ^ 

30-4 




1020030032255 



^ 2003/6/11 



120: 



121: 4ii <$q 



122: =5ll<a 



130: H^^l^B] 



131: 71MB ^^^]- 



132: ^ 



133: *f|l #^>^^# 



133a: 



134: #e^ZL 



135: TiN ^ 



140: Ti^l^ 



141: SHf^ 



143: -fr&n] %■ 



144: tf^^ 



145: £<&^ 



146: *fl2 f^^^ 



146a: u}°}ir 

^2flA]Eil- ^ul*! tiV^^l nflae) 4i^> * ^ ^o]cf. 

v\]5LZ) ^ ^ 7^01) 4^ ^ ^sflAl^^^ tq^(DRAM, Dynamic Random 

Access Memory)^ ^JajS. ^7H1 ^J 2 ^ -S-^ol ^tf. o]e^ ^ ^ sfl a] i-l^o} ^ 

/^'SMH^ ^> o^Tfl o>^cf. ttJ-eH, uVe*)] Dflaei ^jo] ^^^^ 
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<23> £ if ^fj}^, tiV^^l 71^(10) ^Hl #^^^(inter-layer dielectric)(ll) 

^ ^zH^l#U2)°l ^^sH^ 3.EH^(ii a )ol *8^£)c>1 ^ob}, o] aa]t(lla)ollb 
5L#^ #&|zi(13)7> °1 £^ #eizL(l3) W<H1^ ^-^(14)0] ^ 

c^o.S Sa^, °1 ^^^"(14) -ft-^#(15) ^ ^-*f^(16)ol f^sq 

<24> Aj- 7 ] ^^Ci^ TlsflAlE^ ^ ^ 7 >A)^ ?1 3fl *1 ^7H^Cf. 

S*V, v)^^*] ^16,472,269^1^ 2)^-o\] ^^(hemispherical 

grain: HSG)^- ^*1?H ^ f7M?l ^flc^ 71*11^71- 7l)Al£}ol ^cf. 

<25> zzem, ##tb TlziHEi-ir-i- ^1s.e1^ ^>-§-^l ^Qtf 

^\^^\ ^#sl^ ^l7f olE^tr &*fl» «fl^*>7l iH3W ^ 

^ ^V-g-^ 7l-§-5.<#<>l 7lsflAlEl7r iL^x}. o]e^ ^bh^ t^^e^ 

< 26 > £ 2 £r -f^fl^ ^^-0.5. ^l^^^l TlaflAlEi* it^l-b DRAM >33 
SL°<l^r ^^14. 

<27> £ 2« #2^}^, o] nflS.^ sflAlE-1 (40)^, ^^-g- H 31*1^(30)5. 

T^^M Slcf. H^^l^EiOO)^, 1-^ p*§ ^^r^LS. o}^°]7-}±r 7l^;(20) 

°fl #3* ¥J1 n+#°.S. °1^-<>1^1 <3^(21) ^ :=5fl°l ^^(22)* ^-wltr 
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cf. ±i <3^(21) ^ =eflo] eg ^(22) ^M^l 71^(20) <M*r TlHB 31^(31) £ 
TflolB #^r(32H %^E)c^ o^4. 

<28> B^^1^eK30) $H1^ f-^^^-C inter-layer dielectr ic)(33)-fi- -f-sfl ^ 
^a]e1(40)7> ^^S)<^ ^, ^^^^(33)# ^ *Hf^(41), -8-^*11^(43) 

^ ^^^-(44)ol ^3^15. oicf. ol ^^^-(41) ^ ^^(44)£r ^Efl^- 

(Ruthenium)^-S. & ^n} , SB^^UlHlfe -R-^l, ^m^ti i£f}-§- -^-a>o) = 

(Ta 2 0 5 )7> ^€^1^(30)^ ^^(21)2]- (40)^) SH 1 ^ 

(41)-^ #^V^o§d|(33)^1 €-^*(33a)^- -f-*fi #713 3^r=H oiq. heAe 

¥(33a)°fl^ cf^^ ^sl€- SEtt ^i^l ol^^^- £ ^ #e^zi(34)7> ^fl^]^ 

^nf. ZL^Jl, #&U(34) ^ ^^^-(41) AHofl^ Aj- 7 i ^«^^(41) *3 

^ #eizL(34) *\o}°\ A ^ q-^- ^j^oji} 5}-*}-tf>-g~§: ^^1^ ^-g: s> 

^ ^-t> H J-^l#^-S.^i E^i^ ^#(conductive barrier layer), ^l^rfl e)e|-^-l)-o1 
ol^(TiN) #(35)^1 oicf. o]^*V JKHM^i^i^r TaN, WN £ *1~§-£)*1 # 

TiN o] cflS^^-S AV-g-^t}. o] TiN #(35)£: #7l ^^^(41)* f^S 
(34)^-B-| ^el^ S.^ l-E-1 ZL(34)5.-?- <5Ff ^(41) m-^sKM: ^^j-ji 

, ##^*cMH l-£iZL(35)7> ^ofl ^J-g- ^1^4. 45^r ^ 

<29> A o > 7 ] ^BH^ ^SflAlE^ ^Sflo} 7^1^ t±rf §^ ^ ^ _g_ A ]._g_ 

^>7l nfl^-ofl ji^^ uflJEeHi ^.g-o] 

£. 3a £ 3e^ 5. 22] ^j^\X\b\m. ^)^Y oVje^] ^]s_^ 
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<3i> t^x], #5.%) z± <£b}*1 «V£31 7}#o\} H^^1^B)(30)# 

^^-^<g^(33)^r ^l^l^H *(33a)^- H^^l^(30)^ ^ 

i ^^(21)^- ic#Al^c}. ojo^ o] SBfl B # (33a HI 5L#^ #s]zl(34)# *fl3H £ 
#£^(34)1- ii ^^(21)^1 3a #20. 

<32> ojo^, ^1 #^<^nH33) ^oHl ^71 £^ #&|ZL(34)1- ^^^"(36)* ^ 

^^^-(36)^- oil^l^ a o v 71 #elzz.(34)«- i^l^tf. 

^-7] ^<d^-(36) ^Hl TiN ^(35)^8: CVD S -f , CMP5. ^S^H #7] 

^^^"(36) ^ TiN ^(35)°] i^#5]7fl M-CS 3b #2:). 
<33> ^o^, #7} ^<3^(36) ^ TiN ^(35) tf-fafl ^ 7^)^ SiN(45) ^ ^2 

^<£^ Si02(46)l- ^, ^71 TiN ^(45)^8: bet*]?!*] v]o} 

*(46a)^r ^W". ^1 «1 <>r*(46a)S. <$<%o) t^a^o] 

°1 ^4. ^71 *)]2 ^^^^^"(46) ^-71 wl^>#(46a)# ^-«fl ^#3^r TiN 

^-(35)^1 xA*£-ir Sfe £^^(41), <^mtfl R U ^ 5|-*j-7l^ (chemical 
vaporized deposition: CVD)°-5. H-SSrj-aL, zl $H Ta 2 0 5 ^"(42)^- ^t^C-E. 3c # 
2). 

<34> o]<^ ( *fl 2 ^^<a^-(46)ol s}-*]-^ 7 ]7fl3 <a*Kchemical 

mechanical polishing: CMP) 3§ ^s^^r . ^12 #?i ; i < S^-(46)# HfS. 

ofl^H ^Pr^^UD* ^*VtKJE 3 d #2;). 

<35> ^^^-(41) ^°fl -B-^^l ^(43) ^ ^3^-(44)<y ^-Efl^- *I^#-g; £ 

7^1^(40)1- 3e #2). 
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<36> ^7) A\^^SLS. ^sfl^Eil- A}^], ^fl^-fr CVD* 

sPf^Ul)^- *g^*Rr ^» aV-g- 7 fliS. A}~g-fy>7l nfl^-ofl ^Hf *i^-(4lH] ^ 

^ TiN ^(35) °1 *i3-S)o^ <£SL?d^. TiN ^(35)^ «-3i) sg^Kg. 

£ 4<*IH Ji^o] TiN ^ ^ *}o]o\) a] ^.^-o. ^ ^ oH1 

<37> Oj^jl^ f>}±, 7)^3 4^fl^ A^ ^-^S #^0] 

^Pf^^M- SWtt t^a^ ^ o]^. ^Hl*v Dflse] ^l^-5> 

<38> ^oj ol=Jl^> ^ cfs. 7 1^^ Aj- 7l ^EH^ 7i2(| A] Ei ^ tiV^^ u|] 

<4o> ^v 7l *}*#^ ^6\) tg^Q ^ 

<42> ^*^^ t Ai ^ 

<43> #7l afli ^12 
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1020030032255 #^ <^*}: 2003/6/11 
<44> # 7 J ^l)^-(Ru)°H, 

<45> #7l ^12 ^-4^8- Hl^^Di^-4o)Be}oic( TiA1N ) £ ^ ^#^nl^-q-oiHe)- 
°l = (TaAlN)Sl v}#z\f>}v±. 

<46> # 7 ] #«^^ > JfL^O] ^Ol Wl-^^^rf. 

<48> #71 -Tl^AjE^, ^^4, *}%-&^ #ofl -fH*!^ ^ ^"71 -f}-^ 

<49> #71 ^>«-^^ ; ^flc^ ^1 #4*; * 

<so> #7l afli ^-4=-°) vfl^-l- ^12 ^ri-g- i^-^. 

<51> #71 B^^liEi ^ #71 5L#^ t&1^ ^71^ ^^M, #71 S>^- 

^ ^ #7] £^ #5-1 ZL A>olofl ^-#w 0 l-^^ol ElBf^-i4ol3 5l.olc (TiN )7l. ^ £ 5} 

<52> #71 SI CfS. -H.^ ^^>7l ^-tgo) ^EH^ Tl^AlE^ol ^S^^r, 7l 

* A oHl ^4 ^^}% ^ ^7i^^^-# *>Bjl5L ^^VJl, #7] ^ 

<53> #7l *]o}^ #71 f^V^nV #ofl ^1 ^ ^2 ^ 

^s>^ ^12 ^1; 

<54> ^"71 f^^ D -}t Ic^l^fe *fl3 cfTj]; 
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< 55 > #71 f^^^M- ^l^^H afli =^ ^ A]2 <>1^-<H*1 *Hf^ 

^*Kr *fi4 #t!1; ^ 

<56> a o v 7 | ^j=l;^ a^i ^ ^^^-ir #3"*Rr ^15 #7ll ;» 3. 

<58> *1^, *)12 #7^, ^Efl^- ^71 afll #7^ ^^1 71 #7fl; 

<59> ojo^ jh^- 3Ej*H7lfe #7fl; 

<60> Aj- 7 ) *^ jjL^ ^ofl AV^ yfl^!- ^A^ Aj-71 -f-Efl^f £tM|# £-Sfl 

^Efl^- A>5l-#* 71^ #711; 

<61> oj^cq ^ 7fl 7l^r #7fl ; ^ 

<62> ^ 7 fl>l# ^-°d^l^ ^"71 -f-Efl^- Aj-5j.--.g- ^Al 71^ #7fl;# ^W^Rr %°] *} 

<63> Aj- 7 1 e^i- ^al-^-711 ol^ofl ( Aj- 7 ] ^ c^o] ^sH-ofl 7ll<l 

91 *aVA] 71^ #7111- i^aRr 3J°1 u^^t)-. 

<64> Aj-^cq r}= S.^ o. ^Aj^7l >,BH^ T^sflAlE^l- ^til*V 

DllS-Sl ^*}°1 ^lS^^r, 7m a o H1 H^^l^Eil- ^Aj^ ^1 cfTll; 
<65> Aj-7] 7)^- Aj-ofl ^1 1 ig^^nKg. &jA^>^ *1]2 #7fl ; 

<66> Aj-71 ^11 ! ^#^<£*H] <#7] E^fl^l^E^ ^ °i<*o) ^#5}^ ^ 

^ ^13 #711; 

<67> Aj-7] #3-^* ^*Kr ^14 #711; 
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<68> #71 afll <#6\) &<£^* ^#<5>J1 #71 l-e^H7> Tfl 3fl 

^^^r A oM <8*H afr-tHM^* ^*Rr *fl5 #7}]; 

<69> #71 >Hl #^^<a^ #°fl ^4 ^ *fl2 *M|3. ^^*>J1, # 

71 ^V^*l#°l ^#5l7fl #71 aj|2 f^S^ ^ ^z^j^o. nflE-1^^ ^|6 #7fl; 
<70> #71 ^-#^^l^ol A <H1 afll ^-^r^ ^ *fl2 ^ 

<7i> #71 A}2 f^^^* ^ ^ ^18 #31;- 

<72> #71 ^12 f^^^-fr *fll ^Bj- ^ ^12 ^#5[^ ^l^^i <5> 

JjL^^g- »18 #711; g 

<?3> #71 si-jf^ A o vdi -8-#*il# ^^Kr *flio #tii ;» x 

<74> #71 afll ^f^Kg: ^7>^ ^3}-^ o. S *g#£|*r ^ O.S 

E-l ^ ZL ^B^^ #4«1 ^^^4. Ol S^ofl^ JE^ofl £ A] 5] #o]l4 <^^l-oj J= 
<76> £ 6^ ■& W}^-^^ ^AHHl ttj-s ?1tf|MB|^- i^Hr DRAM 

<77> £ 6 °- ol nfl 2.5^ ^f*?g 7) ^ a] ^ (140)^, ^^)-§- (130) 

3. ^3°! xl^-. B ^1^(130)^, <« «-# pi ^Hl^o.5. °l-?-<H*lfe 71^(120) 
S#ofl ^.^ o. - jt. ol^^^l ^^(121) ^ ^31*1 ^ 



30-12 



1020030032255 #^ ^7}: 2003/6/11 

(122)* ^altM}. + ^^(121) ^ ^}9l ^(122) a>o]^ 7 1^(120) -^Hl^ Tflo] 
B ^^^-(131) ^ ^E^jo^oj Tfloje #^-(132)°l *§*$s\o] o^cj.. 

B 31*1^(130) 3Htt ^11 f^*^^ inter-layer dielectric)(133)* **fl ^ 
£1(140)7} ^3<H ^, m ^^^^ (13 3)o. ^ ^.( 141)> 

-B-^^l^f(143) ^ ^Hf ^(144H *}ejl5. $14. ^7j^(i4i)A ^^c^^ 

^(141a)^, -M^ ^ *ti£ TiAIN ^(141b) ^ ^#^^1^- 

H ^1^(130)^ ^(121)^ 7^^(140)^ ^^^-(141)^ ^]1 

^^^(133)^1 ^^*(133a)# -f-sfl ^71^ €-^H l-(133a) 

°fl^r 4^ Hfe o]^.^^^ #e .-]zi(134)7> sfl^ oicf. 

ZLElJl, £^ 1- sin (134) ^ ^^^-(141) A>olofl^ a-^ 4^ #^1^ ^-Jl^o] 
4 W£-§-# <3^Rr ^ #3 ^(conductive 

barrier layer), ofl^tfl EjEf^-ufol = (TiN) ^(135)°1 5U4. °ls)^r 5^ 

<4w D Vxl^o_^A-]^ TaN, WN 5. TiN <>1 cflaaj 0.3. A}-g-^cf. T iN #(135) 

£- ^-7) ^^^-(141)-!- l-e]zis.(i34)^-Bl 3e|*H zl( 134)5.-?- b\ 

2i\ <spf *]^-(141)°_^ ^SKM: «o V *l*r^, £^ #ein(135)7> ^ 

£ ^*1H*r TiN^l *VSHI 5ltr Tl^flAlEi l-o>^l- ^^*>7l 

^^•(141)ofl TiAIN ^* ^>-§-*>S4. ^, TiN °fl All- ^7>*r £ 7<M 

#3j-£-^7HH Al-I: ^7 r * r *} ^Jitf TiN^ *^£(activity)7> 37l] M-Ete+tJ- 

• Al-§- *]~§-^-°l] TiN^I *l<S3fe mo] ^Vs^o]*] a> 
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±4] nfl^-om. ^, Al TiN4 «V-g-s>^ -thb^ #ol£.3. TiN o} 

<so> 5E*h ^^i^-Sl -f-Bfl-fe-g: a] (atomic layer deposition: ALD) 

^ a^5L^-^:-§-( saturated surface react ionHl °1 

^4. *rdfc.* ^^M^ -f-Efl-^- ^5rl-# M^1 ? JAS^ ^Efl^- 

^ofl ^» ^7l2r>7fl ^Cf. 4^1, ^€^5. A>-g-^^ S-Efl^- ^ TiN 

A>o)3l AV^-* ^ &7fl ^4. 

<8i> £ 8a vfl*] £ 8f^r 5. 6^1 ^sflAlE^- hV£^ ufls.^ 

<82> ti>£^ ^-A<HH ^ <^^^1 «o V ^^-S. tiV£3] 7]^-ofl H^^l^El (130)1- *gAj 

tb^f. ^-£^1 71^(120) ^Ml *fll #?>^<a^-(133)^- ^H*!, °1 *Dl 

#^^^-(133)# *I^.£LS ^l^s><^ sgjE #(i33a)-i: 3-S«H (130)^1 

^^(121)* ic#A]7jcf. o)^A^ ol fgjE ^(I33a)^l 3c*H§ #&l^.(134)» ^ 
$M 51 ^ #e^zi( 134)1- ^ (121H1 ^^Al7J4( £ 8a 
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<83> o]o]X\ t ^^<a^(133) #7) *^H(134)# ^^^"(136)* 

-#7} ^<£^(136)^ ^1^^ o.s. ofl3*H ^-71 £^ #a^ZL(134)# 
^icf. olo^ #71 ^<a^(136) ^Hl TiN ^"(135)^- CVD 3. ^*Ht CWS. 
°1 ^"71 1^^(136) ^ TiN *K135)°] ^S\7\] 8b %2i) . 

<84> °1°H, -*7l ^<d^(136) ^ TiN BV(135) ^<H1 #zl" *1*1# SiN(145) ^ *fl2 # 

7M<£^ Si02(146)» *>3fl3. ^^*V ^, £^HRl*H #7] TiN ^(145)-g- ic#Al;*H 
*1 <=>}«-( 146a)-8: *8^^K£. 8c . °1 v)o\%a46a)3, <8^o] t^aIe^ 

^€ <3^°1 

<85> olo^A^ ALD «o v ^^-S #7l wW*(146aHl ^€^(141)^ -f-i^ sj-(i41 a )* ^ 

4^0. ^71 ^^^-(146) £ Hl°}*(146a)<*| ^sL^l Tfll 

ofl^tJl ^ = « ^Al^lcf. ole^ ^ ^r^°- t±&$] ALD ^g-^HH *H-3*r 

^lTET ^^llSl- «V-§-*H 3-*fl« -n-SLfVcf. 6\6)X\, SLSLB-7} 

(146) ^ofl TiN(135)^ ^^g- Ru ^^p-^l# ^^-Al^l 1 ^. °1 °fl ^'S^ 

(146H1 JliL-EL^ ^Efl 15- #-§-SH 3 #2=3.-^ 

°1<H>H °oH^ ^7fl|* 3E)^Al^Cf. Cf-g-ofl JfEfl^- ^ofl Ahh7fl^!- £ 

^1^14. ^7fl^ -f-Efl^- ^^S\ e|^VjE.Sq- ti>-S-^ 3^1* £*fl*l7l^, 

AV^o^ ^ol #<H^. ^s>^ ^ ^1^ s Efl - 

n|(141 a )# Hlo>^(i46a) ^ ^2 ^^^(146) ^j-*!^ ^ 01 cf. 
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<86> o}o]*} ( ^Efl^- #(141a) $H CVD y o v ^ Stt ALD u o v >3 TiAIN #(141b) iE^ 

^•f^-f^l "H-M-^l ie}°l£(TaAlN)| ^WCE 8d #3=). 
<87> °]°]*\, 3^(146)<>1 ^#^5^ CMP U-'SJo.S. ^SHK*. ^ElJL, ^12 

<gn}-(146)* HfS. olH^H SPf^C 141)4 ^tW51 8e ^20. 

<88> " ol^Ai, ^^^-(141) ^oH] -fi-^l #(143) ^ ^31^ ^^(144)^- 

3>S*H ^3flAl&)(l40)» 3^ ^(5. 8f %^). #7l -fr^S^f Hf02, Ta, 

Ti0 2 BST AV-g-^cf. 

<89> £ ^-rgo^ ^e«^ T^^Al^^ SH^^l *h^°l ^o^o^ TiN ^ A]-^ ^ 

^€ ^3flA]E^ ^p-^ol 7>^*H, 4^ DRAM^l 7fl^l 7H 

#*fl ^°H^1 ^1^* 7>^ 7>H^ o) S «-Ei t].*^ ^ ^ ^ 

*Hl7> 7>^>Cf^ ^-§; ojljfl^- ^ol^. nfe}-^, ^ 7 j-^ J£Jng$m 
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1] 

2] 
3] 

1 3^8" 4] 
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5] 

^ ^sflAiEii- s^-^ «V£.^il T3)]s.s] ^Hl , 

#71 ^3flAlE^, ^^^ ( #7] ^^q- #ofl .fr^n}- £ # 7 ] o.^ 

afl^l^l- ^*]& &S.$l ^3.*) i*K 
all 5 %H1 &<H>M, 

3. ^hb^ TlnflAlE^ ^tiltV "flH.^ 4i7>. 
7] 

6 *J-°11 $Z<H^, 

#71 Z}^^ g #71 5L^ A>oHl ^-#«M#ol tg^s} 3}^ 

*>fe 71 311 Al EH- ^tiltb ti>i^l ^l-E-S) ^7}. 

8] 

all 7 %H1 SZ^i, 

#7l sKH>M#£r BlEl-^-u|-oiHel-oic (TiN )o] ^ M.$o_3_ t}^ TisflAi 
El# ^1^: ^:£a11 Dfla.E) i*}. 
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[^t 1 * 9] 

*fl 5 9X°]*\, 

#7} *fll -f-3l^-(Ru)°H, 

10] 
11] 

*fl 9 5^^, 

12] 

^*Rr ^2 #3]; 

^71 f^^^M- m #31; 
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^71 f^^-fe *fll g *)]2 ^n^-S. °}^°]& *}^*d^^r 

^71 *H*-#^ #°fl -6-^^11^ ^ #^3^* ^3-*Rr *fl5 ^7jl;# 5. 

[^^■^ 13] 

*fl 12 %H1 Si^i, 

^71 *fll ^^(Ru^H, ^7) A]2 ^^<g^v]^o}^o]r=L 

(TiAIN) SE^ ^f-W^l^-^^H^l^CTaAlN)^ *>fe Ti^l 

14] 

*ll 13 iMl Sl^i, 

15] 

*ll 12 %H1 

^1 2 ^31 tt, ^-Efl^- ^^-^11- #7l ^ U c^o] #31; 

#7i #^*ii #^i #± 7fli# #7i ^^-^m £ 
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[^t 1 * 16] 

15 ^1 

17] 

^ 16 iMl $a<>H, 

[3?^ 18] 

7l# ^Hl H^^l^Eil- ^*Rr afll #7fl; 

^■7] 7}& -S-ofl zftl ^*M<S^-g- *§^*Kr A}2 #7fl; 

^ ^13 #7)1; 

^•71 #^#°fl 5L^ *§^*Rr *(|4 #7fl; 

A o v 7l *fll 3J<3^ ^Hl ^<3^-i- ^^*>Ji #7] #^ZL7> ^#£171] afl 
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a oM ^12 t^v^^M- *\}7m°i ^7) m ^ ^i2 ^^s. oi^^i sv 

^yltv «V£^l cfla-^l ^7>^ ^j^wj-^. 

19] 

*)1 18 %H1 91°]*\, 

(TiAlN)tl 7 A^T ^SLS. *Hr ^1 TlsflAlEil- ^wl*l wvs^l ^llS-Sl 4i7>^l 

20] 

4 19 *cN 
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[^T 1 * 21] 

*n is %hi 5U°h. 

#7l sKH3*l#£ TiN #<y 3* ^SLS. f>}±r ?1*IM3* «V5I*11 

22] 

*H 21 sa<>H, 

#71 AV^ 7]]^ *aV A ]^ #7] ^^.g. « 

^A^A) ^Efl^- #^#0. ^AjAl7l^ #711; 

°<H^ A].^ 7fl^# 71^ #711; ^ 

^± 7fl^# ^Al^ #71 ^Efl^- Aj-s}.^-^ ^Al7l^ #711 5* T^l^fe 3* * 
^ e>fe ^3flAlE^# ^-til^V ^lS.21 ^7>«1 2)12:^. 

[^T^ 23] 

^11 22 ^hi &°h, 

#71 -f-Efl^- ^^^1 °1*H1, #71 ^f|6 ^"711 ^4#o)l ^3.® 711^ #^ ^> 

3* *}^r 7l3flAlB^ Tfl^Hj-^ 

24] 

*fl 23 *<H1 fcM*!, 
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46a 
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